Abstract. We studied the hematology and blood chemistry of wintering Common Cranes (Grus grus). Red cell numbers (2.460 x lo6 mm-3), hemoglobin content (14.8 g/100 ml), and hematocrit (42.9%) were similar in adult and young birds. Young birds have significantly higher leukocyte numbers (28 x 10" mm-3) than adults (22 x 10' mm-' ). Heterophils are the most abundant white blood cells in adults (55%) whereas young have the same proportion of heterophils and lymphocytes (47O/o). Plasma protein levels are similar in young and adult birds (4.9 g/100 ml), as is the plasma cholesterol level (200 mg/lOO ml). However, adults have higher plasma urea levels and lower uric acid and plasma triglyceride levels than young birds (7.1 vs. 5.5 mg/ 100 ml, 2.9 vs. 4.4 mg/ 100 ml, and 8 1 vs. 110 mg/ 100 ml, respectively).
The Common Crane (Grus grw) is a migratory species with a Eurasian distribution (Cramp and Simmons 1980). The western population winters in Iberia and Northern Africa. Gallocanta Lake (northeastern Spain) is the main stopover area of this population on its way to the winter quarters in southwestern Spain and North Africa (Alonso et al. 1984a ). This allowed us to obtain blood samples from animals captured for banding in Gallocanta and therefore to get insight on hematology and plasma chemistry of wild, freeliving cranes during their stay in this locality.
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MATERIALS AND METHODS
Cranes were captured between November 1988 and January 1989 in Gallocanta (40"58' N, l"3O' W) by baiting food with cu-chloralose. Blood (1-2 ml) was collected from the radial vein with heparinized syringes. Body weight was also measured with a field balance. Sexual differentiation was not possible in the field since body measurements of the sexes overlapped. Adults and young were distinguished by differences in their plumage.
Statistical analysis was done by an unpaired
Student' s t-test. Values in the text are means f SE. P < 0.05 was accepted as statistically significant.
RESULTS
Blood was carefully transferred to a collecting tube from which small samples were removed immediately for hematocrit determination in heparinized capillary tubes. Blood smears were also made and fixed (3 min immersion in methanol) at the time of blood collection. The collecting tubes were kept at 0-4"C in cool containers that were carried to the laboratory where cell counting and biochemical analysis took place. No differences were found between adult and young birds in the numbers, dimensions, or hemoglobin content ofred blood cells, or in numbers of thrombocytes (Table 1 ). The number of leukocytes was smaller in adult than in young cranes (Table 1) . White cell differential counts were also different in mature and immature cranes. In adults, heterophils were the most abundant white cells (55%), followed by lymphocytes (35%). In young birds, numbers of heterophils and lymphocytes were similar (47%). No age-related differences were detected in numbers of eosinophils, basophils, and monocytes. No correlation was found between body weight and numbers (total or differential) of thrombocytes, leukocytes, erythrocytes, or erythrocyte parameters for adults, young, or the whole group. It is interesting that both heterophils and eosinophils exhibited rod-shaped granules. However, the granules in eosinophils stained a uniform orange-red color, whereas those of heterophils were red-purple, and did not stain uniformly. Instead, one pole of the granules was most strongly stained which, at first sight, made it appear as if cytoplasm contained round granules.
Blood smears were stained with commercial Giemsa stain (Merck, West Germany) diluted 1:9 (v/v) in phosphate buffer, pH 7.8, for 45 min. Identification and counting of leukocytes and thrombocytes was done with a light microscope with oil immersion lens (x 100). At least 180 white cells were counted in each sample. The number of thrombocytes was transformed into absolute numbers by reference to the total number of white blood cells. No attempt was made to count immature forms of erythrocytes, or to differentiate large and small lymphocytes.
No age-related differences were found in plasma levels of total proteins or cholesterol (Table  1) . However, adult cranes had higher levels of urea and lower levels of triglycerides and uric acid than young birds. No correlation was found between these plasma levels and body weight.
DISCUSSION
The western population of Common Cranes migrates from the main breeding areas in Sweden through western Europe to the winter quarters in Spain in September-December. While adults have already participated in at least three mi- it is not surprising that young and adult cranes had similar erythrocyte numbers, blood hemoglobin levels, and hematocrits (Table 1) . We previously detected some increase in these parameters with age in chicks of another migratory species, the White Stork (Ciconia ciconia; Puerta et al. 1989a). However, White Stork chicks were examined at the nest, and had not yet undertaken a migratory flight. Therefore, it is tempting to speculate that, in migratory species, red cell number, and blood hemoglobin and hematocrit levels increase from the time the birds hatch until they complete their first migratory flight and then remain more or less stable, although the occurrence of seasonal changes cannot be ruled out. (Table 1) . Accordingly, it does not appear that captivity changes the relative proportions of lymphocytes and heterophils in adults. However, it may alter the differential leukocyte count. Eosinophils made up 3.4% of the total leukocytes in free-living cranes (Table 1) but 2 1% in captives of the same species (Hawkey et al. 1983 ). On the other hand, differential leukocyte counts in freeliving cranes seem also age dependent (Table 1) .
Plasma levels of total protein are similar in young and adult Common Cranes and in the range reported for other avian species (Sturkie 1986b (Sykes 1971 ) and taking into account that blood was sampled during the autumn migration of the cranes, the low blood uric acid level measured may be indicative of feeding restraint. Moreover, this assumption is reinforced by the fact that plasma levels are higher in young than in adult cranes (Table l) , which suggests that, although absolute food intake rate is lower in juveniles than in adults (unpubl. data), they suffer relatively less from possible food shortage conditions than adults, due to their lower food requirements as a consequence of their lower body weight, and to the prolonged parental care in this species (Alonso et al. 1984b). The higher plasma triglycerides content of young birds correlates well with this. 
